We report a case of intracerebral haemorrhages associated with continuous spinal analgesia. Continuous spinal analgesia is frequently employed for postoperative analgesia in high-risk patients in our institution. The analgesia is administered via a 20 gauge catheter passed through an 18 gauge Tuohy needle (Portex). A 71-year-old man with severe respiratory impairment had an intrathecal catheter placed for postoperative analgesia. He had a difficult postoperative course, including wound dehiscence, and died from respiratory failure some five weeks postoperatively. On day nine postoperatively he had two tonic-clonic seizures and was subsequently found to have developed bilateral frontal intracerebral haemorrhages. There was no previous history of seizures. Although several confounding variables exist, the most likely explanation for the intracerebral event appears to be an association with the dural puncture and intrathecal catheter. Possible mechanisms and risk factors are discussed.
Intracranial complications of neuraxial block are well recognised. The most common complication is post dural puncture headache 1, 2 , and less commonly subdural haematoma [3] [4] [5] [6] . Intracerebral haemorrhage appears rare 1, [7] [8] [9] [10] [11] . We report a case of bilateral frontal haemorrhages following continuous spinal postoperative analgesia, an event not previously described in the literature.
CASE HISTORY
A 71-year-old male with a caecal tumour, identified at colonoscopy, was referred for right hemicolectomy. The patient, a former smoker, had chronic obstructive airways disease with a significantly reduced exercise tolerance and chronic cough. He was on longterm oral corticosteroids (prednisolone 5 mg daily) and inhaled bronchodilators. A preoperative chest radiograph demonstrated hyperinflated lung fields, and arterial blood gases on room air at rest revealed a P aO 2 of 75 mmHg, PaCO 2 40 mmHg and SaO 2 94%. Additional past history included a head injury, with compound skull fracture, subsequent to road trauma thirty years previously, from which there had been full recovery.
The patient was premedicated with nebulized bronchodilators. An intra-arterial catheter and intravenous line were inserted, midazolam 2 mg administered, and the patient placed in the left lateral position for insertion of a spinal (intrathecal) catheter in order to provide postoperative analgesia.
An 18 gauge Tuohy needle was inserted aseptically in the L3-4 interspace, initially using a loss of resistance technique to identify the epidural space. The needle, bevel parallel to the dural fibres, was then advanced with aspiration via a 2 ml saline-filled syringe to locate the subarachnoid space at a depth of 6 cm, and a 20 gauge nylon catheter (Portex) was inserted to 20 cm at the skin. A loading dose of morphine 200 µg and midazolam 2 mg was injected via the microfilter, and a continuous infusion of a combination of morphine 10 µg/ml and midazolam 100 µg/ml was commenced at 1 ml/h. This technique is commonly employed in this institution.
Relaxant general anaesthesia was induced with fen-tanyl 100 µg, propofol 100 mg and rocuronium 30 mg. The trachea was intubated and anaesthesia maintained with nitrous oxide and isoflurane. An extended right hemicolectomy for removal of a moderately differentiated adenocarcinoma proceeded without complication. Extubation and immediate postoperative recovery were uneventful prior to planned transfer to the intensive care unit (ICU) for postoperative monitoring. Early progress was satisfactory, with excellent analgesia, and the patient was discharged from the ICU one day postoperatively. That evening the patient developed respiratory distress and hypoxia secondary to right lower lobe consolidation and was transferred back to the ICU. After two days of antibiotics and physiotherapy the patient had improved significantly and was again returned to the general ward. On the evening of this third postoperative day the patient developed a wound dehiscence and went to theatre for repair, followed by elective ventilation in the ICU. The morning after this wound repair he was extubated. His neurological examination was unremarkable and he was pain-free, the intrathecal catheter continuing to provide excellent analgesia. Twelve hours later the patient developed respiratory failure, was reintubated and the intrathecal catheter was removed. Salbutamol and aminophylline infusions and ventilation with PEEP and pressure support were required to maintain adequate blood gases over the following days. Chest X-ray demonstrated bibasal consolidation. A tracheostomy was performed on the seventh postoperative day to facilitate ongoing ventilation.
On day nine postoperatively the patient had two witnessed tonic-clonic generalized seizures, treated with benzodiazepines, (diazepam 20 mg and clonazepam 2 mg), and a loading dose of phenytoin 1.0 g. A computerized tomography (CT) scan of the brain revealed acute bilateral frontal intracerebral haemorrhages with no features of cerebral oedema. No other abnormality was evident on this scan. There was no history or clinical evidence of acute head trauma in the postoperative period. The patient's blood pressure had not been elevated, and no coagulation abnormalities were demonstrated. Angiography was not performed. Follow-up CT scan three days later showed no change to the frontal haemorrhages and no new features. The patient continued to require respiratory support, without sedation, until his death. Daily neurological examination was performed and no focal neurological abnormalities were revealed, nor were there further seizures.
Continued respiratory failure, with ongoing chest infections and bronchospasm, complicated by generalized wasting and increasing weakness, resulted in an inability to wean him from ventilatory support. He died five weeks postoperatively following withdrawal of ventilatory support.
DISCUSSION
Headache is the most common complication following dural puncture. The incidence is related to patient age and needle size 2 , being less common in the elderly and with the use of smaller gauge needles. Intracranial haemorrhage (ICH) is a rare complication. The presumed mechanism of post dural puncture headache (PDPH) is a cerebrospinal fluid (CSF) leak causing low CSF pressure and traction on painsensitive meninges and vessels 3 . The contraction of the subarachnoid space may lead to compensatory expansion of intracerebral veins 11 . Traction on intracranial structures may then cause rupture of vessels, most commonly subdural though possibly intracerebral veins, potentially resulting in ICH.
It has been postulated that intracranial haemorrhage following decreased intracranial pressure is most likely in conjunction with pre-existing pathology such as tumour, recent cerebrovascular accident, or aneurysm 4 . Pavlin 4 reported a case of subdural haematoma after lumbar puncture in a man with a past history of head trauma, and postulated that prior trauma and resultant meningeal adhesions may have been related to the complication. Whilst no definite causal relationship can be established, the occurrence of an intracranial event following dural puncture in the absence of other likely causes makes the above mechanism (low CSF pressure due to dural leak, with secondary vascular complication) most plausible in the case of this patient. He had a past history of head injury over thirty years previously, and this may have been a contributory factor. Neither meningeal adhesions from prior trauma, nor alteration to the subarachnoid space related to CSF leak, would be expected to be evident on a CT scan of the brain. We could find no evidence in the literature of a link between long-term corticosteroid ingestion and such intracerebral events.
The unique feature of this case is the use of a continuous spinal catheter, which was in situ for four days. Denny et al 12 studied the incidence of PDPH after continuous spinal anaesthesia, whereby intrathecal catheters were inserted for intraoperative use and maintained for approximately five hours. The incidence of PDPH was less than 1%, substantially lower than that recorded for PDPH after single-shot dural puncture 2 despite their use of 18 gauge needles. They postulated an inflammatory reaction in the dura around the catheter might seal the tear after removal of the catheter. Animal models provide some support for this as a postulated mechanism 13 .
The majority of cases of intracerebral haemorrhage following dural tap are related to lumbar myelography 7-10 , which usually involves 20 or 21 gauge needles. Most of these cases presented with headache and the initial diagnosis was PDPH. Subsequent worsening of headache, failure of usual therapy, or development of further neurological features are events that typically lead to a reassessment and subsequently CT scan may reveal the abnormality, frequently some weeks after the initial symptoms.
This case represents the first reported episode of intracerebral haemorrhage in association with a continuous intrathecal technique. Although an intrathecal catheter may decrease the CSF leak 12 , other factors such as a history of cerebral trauma may influence outcome. In addition to being aware of the risk factors for the development of PDPH, the clinician should consider factors that may make CSF leak catastrophic.
